Comparison of the mechanisms controlling intracellular pH and sodium in snail neurones.
Ion-sensitive microelectrodes were used to record intracellular pH, Na+ and Cl- in snail neurones. NaCl or HCl was injected iontophoretically to compare the Na pump with the pHi regulating system. The Na pump was inhibited by ouabain, carbonyl cyanide m-chlorophenyl hydrazone and increasing the membrane potential, whereas the pHi regulating system was relatively unaffected. Activation of the Na pump had no effect on pHi whereas activation of the pHi recovery process increased internal Na+. Activation of the pHi recovery process by CO2 application increased internal Na+ and also decreased internal Cl-. The results show that there is no direct connexion between the Na pump and the pHi recovery process, and that the pHi recovery process is electroneutral, and appears not to require metabolic energy. The results also confirm that the pHi recovery process involves the influx of Na+ ions and the efflux of Cl- ions.